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ABSTRACT: 

PURPOSE: To provide a tripod type constant velocity universal joint of low vibration 
and low cost. 

CONSTITUTION: A contact part of a spherical roller 3 rotatably fitted into a each 
leg shaft 2a of a tripod member 2 being inserted in an outer ring 1 of a tripod type 
constant velocity universal joint and being contacted with a track groove la of an 
outer ring 1 so as to transmit turning torque with the track groove la is 
constituted of a resin material which is lower in friction coefficient compared with 
steel material, low in elastic coefficient, and has self -lubricating ability, and 
necessary strength is maintained by combination with steel material. 
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[Claims] /2 

[Claim 1] A constant-velocity universal joint equipped with an outer 
ring, which has three pairs of axial track grooves in its inner periphery, 
and a tripod member, which has three leg shafts that are inserted into 
the outer ring and that protrude in the diameter direction and which has 
spherical rollers that transmit rotational torque by coming into contact 
with the track grooves of said outer ring fitted in a rotatable manner 
to the leg shafts , 

characterized by the outer-diameter portions of said spherical 
rollers that come into contact with the track grooves of the outer ring 
being made of a resin material with self -lubricating properties. 

[Claim 2] A constant-velocity universal joint of Claim 1 
characterized/by the entire spherical rollers being made of a resin 
material with self -lubricating properties. 

[Claim 3] A constant-velocity universal joint of Claim 1 
characterized by the spherical rollers being of a combination of a resin 
material with self -lubricating properties and a steel material. 

[Claim 4] A constant-velocity universal joint of Claim 1 or Claim 
3 characterized by the inner-diameter parts of the spherical rollers being 
made of a resin material with self -lubricating properties. 

[Claim 5] A constant-velocity universal joint of Claim 1 or 3 
characterized by the inner-diameter parts of the spherical rollers being 
made of a steel material. 



* Number in the margin indicates pagination in the foreign text. 




[Claim 6] A constant-velocity universal joint characterized by the 
means of Claim 1-5 being applied to one or both of the spherical rollers 
and outer rollers of a constant-velocity universal joint in which 
rotational torque is transmitted by fitting said outer rollers in a 
rotatable manner to the outer sides of said spherical rollers, which are 
fitted in a rotatable manner to the leg shafts of a tripod member, and 
by allowing these outer rollers to contact the track grooves of the outer 
ring. 

[Detailed Explanation of the Invention]' 
[0001] [Field of Industrial Application] 

The present invention pertains to constant-velocity universal joints 
utilized for the power transmission of vehicle driving shafts, propeller 
shafts, etc. , specifically to tripod constant-velocity universal joints. 
[0002] [Prior Art] 

The basic structure of this type of tripod constant-velocity 
universal joint comprises a tripod member that has three leg shafts 
protruding in the diameter direction at circumferential intervals of 12 0 s 
and a cylindrical outer ring that rotates in a united manner by having 
the three leg shafts of the tripod member fitted to track grooves, and 
it is characterized in that the rotational torque is transmitted at a 
constant velocity no matter what operational angle is formed by two shafts 
and also in that even a relative axial displacement is tolerated. In this 
case, in order to reduce the frictional resistance between the leg shafts 
and track grooves, one that has spherical rollers attached to the leg 
shafts in a rotatable manner is supplied as the standard type. 
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[0003] [Problems that the Invention is to Solve] 

When the rotational torque is transmitted while the outer ring and 
the tripod member form an operating angle in a conventional standard-type 
constant-velocity universal joint, the rotational torque is transmitted 
while the spherical roller of each leg shaft reciprocates inside the track 
groove in the axial direction of the outer ring. As for the cycle of this 
reciprocation, one reciprocation is performed for each rotation of the 
outer ring and the tripod member. During this reciprocation, the crossing 
angle between the axis line of the spherical roller and the axis line 
of the outer ring changes continually and the spherical roller comes into 
contact with the track groove in an oblique manner. Therefore, the rolling 
movement of the spherical roller within the track groove is not smooth, 
and as the reciprocation is performed while accompanying sliding, the 
frictional force^of each contact part increases. For this reason, a cyclic 
induced thrust occurs in the axial direction of the outer ring and tripod 
member, and this resonates with the mounting means of the engine, 
transmission, or differential device and becomes one of the factors for 
vehicle vibration. 

[0004] In order to improve the above point, there is a 
constant-velocity universal joint in which an inner roller having a 
spherical outer-diameter surface is attached to each leg shaft of the 
tripod member in a rotatable manner and in which an outer roller that 
has an inner-diameter surface that comes into linear contact with the 
outer-diameter surface of said inner roller is fitted to the outside of 
the inner roller in a rotatable manner. Although this improved type is 
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effective in reducing induced thrust, it has a problem in that it does 
not have a function that actively absorbs vibration and in that the number 
of parts, the processing costs, and the material costs increase. 

[0005] In light of this, the purpose of the present invention is 
to supply a low-vibration and low-cost tripod constant-velocity universal 
joint by focusing on the fact that a resin material with self -lubricating 
properties has a lower frictional coefficient than iron or steel and that 
it also has a low elastic coefficient (which is advantageous for vibration 
absorption) and by applying this to a tripod constant-velocity universal 
joint . 

[0006] [Means for Solving the Problems] 

In order to achieve the above goal, in a constant-velocity universal 
joint equipped with an outer ring having three pairs of axial track grooves 
in its inner periphery and equipped with a tripod member in which three 
leg shafts are inserted into the outer ring and protrude in the diameter 
direction and in which spherical rollers that transmit rotational torque 
by coming into contact with the track grooves of said outer ring are fitted 
in a rotatable manner to the leg shafts, the outer-diameter portions of 
said spherical rollers that come into contact with the track grooves of 
the outer ring are, according to the present invention, made from a resin 
material with self -lubricating properties. 

[0007] Moreover, according to the present invention, it is possible 
to make the entirety of the spherical rollers with a resin material having 
self -lubricating properties, to make the spherical rollers with a 
combination of a resin material with self -lubricating properties and a 
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steel material, to make the inner-diameter parts of the spherical rollers 
with a resin material having self -lubricating properties, or even to make 
the inner-diameter parts of the spherical rollers with a steel material. 

[0008] It is also possible to apply each of the above means to one 
or both of said spherical rollers and outer rollers of a constant-velocity 
universal joint in which rotational torque is transmitted by fitting the 
outer rollers in a rotatable manner to the outer sides of the spherical 
rollers that are fitted in a rotatable manner to the leg shafts of the 
tripod member and by allowing these outer rollers to contact the track 
grooves of the outer ring. 
[0009] [Operation of the Invention] 

By making the outer-diameter parts of the spherical rollers that 
come into contact with the track; grooves of the outer ring with a resin 
material having self -lubricating properties, the frictional resistance 
of the contact parts between the track grooves and spherical rollers can 
be reduced and the vibration can also be absorbed. Therefore, the induced 
thrust can also be reduced. The same effects can be obtained by making 
the entire spherical rollers with a resin material having self -lubricating 
properties or by making the outer-diameter parts and inner-diameter parts 
with a resin material having self -lubricating properties. /3 

[0010] Moreover, by making the spherical rollers with a combination 
of a resin material having self -lubricating properties and a steel material 
or by making the inner-diameter parts of the spherical rollers with a 
steel material, a required strength can be secured by means of the steel 
material while utilizing the low-friction properties and vibration 
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absorbing properties of the resin material having self -lubricating 
properties . 

[0011] By applying the above means to one or both of the spherical 
rollers and outer rollers of a constant-velocity universal joint in which 
rotational torque is transmitted by fitting the outer rollers in a 
rotatable manner to the outer sides of said spherical rollers, which are 
fitted in a rotatable manner to the leg shafts of the tripod member, and 
by allowing these outer rollers to contact the track grooves of the outer 
ring, a reduction in the induced thrust can be facilitated even more while 
utilizing the low-friction properties and vibration absorbing properties. 
[0012] [Working Examples] 

In the following, the structure of the present invention will be 
explained based on the working examples shown in the drawings. Figure 

1 is a vertical cross-sectional side view of a tripod constant-velocity 
universal joint to which the present invention has been applied, and Figure 

2 is a vertical cross-sectional front view of the same. [1] is an outer 
ring, [2] is a tripod member, and [3] is a spherical roller. 

[0013] The outer ring [1] has an approximately cylindrical shape 
with one of its ends open and the other closed. A first shaft [4] is provided 
to the closed end in a united manner, and 3 pairs of axial track grooves 
[la] are created around the center shaft at 120 2 intervals on the 
inner-diameter surface. The track grooves [la] are made to contact the 
outer-diameter surfaces of the spherical rollers [3] by one of the modes 
shown in (A) -(C) of Fig. 3. First, according to (A) of Fig. 3, a track 
groove [la] is created in a manner such that it has its center on the 
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axial line of the leg shaft [2a] , such that it is made to contact the 
surface of the sphere, which has the same center point and a radius [r] , 
in the contact range, and such that the areas on both sides of the contact 
range are made to be no-contact areas by being allowed to have a larger 
radius [R] . Moreover, according to (B) of Fig. 3, a track groove [la] 
is made in a manner such that it has its center on the axis line of a 
leg shaft [2a] , such that it also has centers at locations obtained by 
offsetting from the center of curvature of the outer-diameter surface 
of the spherical roller [3], which has an outer-diameter surface with 
a radius [r] , by equal angles [□] in opposite directions, and such that 
it is made by means of two arcs (gothic arcs) having radiuses [R] that 
are larger than the radius [r] , and angular contacts are achieved at two 
points. Moreover, according to (C) of Fig. 3, the track groove [la] has 
its center on the axis line of the" leg shaft [2a] and has a radius" [R] , 
the outer-diameter surface of the spherical roller [3] is formed with 
a radius [r] smaller than the radius [R] , and the two are made to contact 
each other on the spherical surface. 

[0014] The tripod member [2] inserted into the outer ring [1] is 
fitted to a serrated part [5a] provided to one end of a second shaft [5] 
and is also retained between a level part [5b] and a clip [5c] in a manner 
such that it cannot fall out. This tripod member [2] has three leg shafts 
[2a], and spherical rollers [3] that have spherical outer-diameter 
surfaces are fitted around the leg shafts [2a] in a manner such that they 
can rotate via needle rollers [6] . These spherical rollers [3] are used 
to guide the contact by being inserted into said track grooves [la] of 
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the outer ring [1] . 

[0015] The above-mentioned spherical rollers [3] can be utilized 
in one of the modes shown in (A) -(F) of Fig. 4, and it is also permissible 
to use a mode other than these. 

[0016] First, (A) of Fig. 4 shows a case in which the entire spherical 
roller [3] is made of a resin material having self -lubricating properties. 

[0017] Next, (B) of Figure 4 shows a case in which a ring-like steel 
member [3a] is provided at the intermediate part of the spherical roller 
[3] in the diameter direction and in which a resin outer-diameter part 
[3b] and a resin inner-diameter part [3c] that are on both sides of the 
steel member are made of a resin material having self -lubricating 
properties. In this case, the resin material and the steel member [3a] 
are united with an adhesive, etc. 

[0018] Moreover, (C) of Fig-.- 4 shows a case in which a ring-like 
steel member [3a] is provided at the intermediate part of the spherical 
roller [3] in the diameter direction, in which a resin outer-diameter 
part [3b] and a resin inner-diameter part [3c] that are on both sides 
of the steel member are made of a resin material having self -lubricating 
properties, in which the ring-like steel member [3a] is provided with 
an appropriate number of continuous holes [3d] that link the inside and 
outside in the diameter direction at appropriate intervals, and in which 
the resin materials of the resin outer-diameter part [3b] and of the resin 
inner-diameter part [3c] are connected at the locations of the continuous 
holes [3d] . 
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[0019] (D) of Fig. 4 is a case in which a ring-like steel member 
[3a] is buried inside the thickness part of the spherical roller [3] that 
is made of a resin material having self -lubricating properties. In this 
case, it is also permissible to provide the ring-like steel member [3a] 
with an appropriate number of continuous holes [3d] that link the inside 
and outside in the diameter direction at appropriate intervals in order 
to connect the resin materials at the locations of the continuous holes 
[3d]. 

[0020] (E) of Fig. 4 is a case in which a ring-like steel member 
[3a] is provided in a united manner to the inner diameter part of the 
spherical roller [3] that is made of a resin material having 
self -lubricating properties. In this case, the resin material and the 
steel member [3a] are united by means of an adhesive, etc. 

[0021] (F) of Fig. 4 is a case in which the resin outer-diameter 
part [3b] of the spherical roller [3] is made of a resin material having 
self -lubricating properties, in which the rest, which is the majority 
part, consists of a ring-like steel member [3a] , and in which these are 
united with an adhesive, etc. In this case, the outer-diameter surface 
of the ring-like steel member [3a] has a shape similar to that of the 
outer-diameter surface of the resin outer-diameter part [3b] of the 
spherical roller [3]. 

[0022] As shown in Fig. 5, the means shown in the above (A) -(F) of 
Fig. 4 can be applied to one or both of said spherical rollers [3] and 
outer rollers [7] of a constant-velocity universal joint in which the 
outer rollers [7] are fitted in a rotatable manner to the outer side of 
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the spherical rollers [3] , which are fitted in a rotatable manner to each 
leg shaft [2a] of the tripod member [2], and in which rotational torque 
is transmitted by allowing the outer rollers [7] to contact the track 
grooves [la] of the outer ring [1] . Note, however, that Fig. 5 shows a 
case in which the present invention is applied to the spherical rollers 
[3] . 

[0023] In the present invention, the shape, thickness, etc. of the 
steel member [3a] are set appropriately by taking into consideration the 
physical property values of the combined resin material . 

[0024] As the resin material utilized in the present invention, a 
thermoplastic resin, such as polyamide (PA), polyacetal (POM), 
polyethersulf one (PES) , polyether ether ketone (PEEK) , polyamideimide 
(PAI) , polyether imide (PEI) , polyphenylene sulfide (PPS) , thermoplastic 
polyimide, etc. , or a thermosetting resin, such as a phenol resin, a 
wholly aromatic polyimide (PI) , etc. , can be utilized. However, by taking 
into account the fact that it is preferred that the material A) have 
excellent self -lubricating properties from the perspective of the sliding 
resistance reduction, B) have excellent mechanical properties, abrasion 
properties, and thermal properties from the perspective of securing 
durability, C) have appropriate elasticity from the perspective of the 
vibration absorbing properties, and D) be inexpensive and have excellent 
moldability from the perspective of manufacturing cost reduction, it is 
thought that the polyamide resin (PA) and polyether ether ketone resin 
(PEEK) are preferred from among the above synthetic resins and that the 
polyamide resin (PA) is particularly preferred. 
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[0025] As the polyamide, the following can be utilized for example: 
polyamide 6, polyamide 6-6, polyamide 4-6, polyamide 6-10 , . polyamide 
6-12, polyamide 11, polyamide 12, etc. 

[0026] Moreover, in order to reduce the sliding properties even more, 
it is permissible to combine a f luorocarbon resin with the above polyamide 
resin. As the f luorocarbon resin, the following examples can be utilized: 
polytetraf luoroethylene resin (PTFE) , 

tetraf luoroethylene-perf luoroalkylvinylether copolymer (PFA) , 
tetraf luoroethylene-hexaf luoropropylene copolymer (FEP) , 
tetraf luoroethylene-ethylene copolymer (ETFE) , 

polychlorotrif luoroethylene resin (PCTFE) , polyvinylf luoride resin (PVF) , 
etc. From among the above, PTFE, PFA, FEP, and ETFE are preferred, and 
from among these-; J PTFE (coefficient of dynamic friction: 0.10), which 
has the lowest coefficient of friction, is particularly preferred. 

[0027] Moreover, it is permissible to combine various fillers without 
departing from the scope of the present invention. As the fillers, various 
fillers such as the following can be mentioned as examples: reinforcing 
materials, such as glass fiber, carbon fiber, aramid fiber, potassium 
titanate whisker, wollastonite, aluminum borate whisker, calcium sulfate 
whisker, etc.; inorganic powders, such as molybdenum disulfide, graphite, 
carbon, calcium carbonate, talc, mica, kaolin, iron oxide, glass beads, 
phosphoric acid compounds, etc.; resin powders, such as polyimide resin, 
aromatic polyester resin, polyether ether ketone resin, polyphenylene 
sulfide resin, silicon resin, etc.; and internal sliding materials, such 
as silicon oil, fluoride oil, wax, stearic acid compounds, etc. 
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[002 8] As the method for molding the above polyamide resin, various 
commonly known molding methods, such as injection molding, extrusion 
molding, monomer casting, powder molding, etc., can be utilized, but 
injection molding is preferable in view of its low cost, operational 
efficiency, etc. Moreover, it is permissible to perform a heat treatment 
or a refining treatment after the molding. A heat treatment is carried 
out in order to alleviate the residual stress of the molded article, to 
increase the dimensional stability, to increase the degree of 
crystallinity , and to increase the mechanical properties. For the heat 
treatment, water, liquid paraffin, quenching oil, etc. can be utilized. 
A refining treatment is a treatment in which water absorption is performed 
forcibly in a short amount of time until the equilibrium moisture content 
is reached in order to, in particular, increase the dimensional stability. 
Refining should be carried out by using boiling water or a potassium acetate 
solution, etc. Moreover, it is permissible to subject the outer periphery 
or inner periphery to machining, etc. after the molding. 

[002 9] The constant-velocity universal joint of the present invention 
has the above structure, and its operation will be explained next. In 
Figs. 1 and 2, since the spherical roller [3] of each leg shaft [2a] of 
the tripod member [2] is inserted into a track groove [la] of the outer 
ring [1], if, for example, the tripod member [2] rotates, the spherical 
roller [3] of each leg shaft [2a] comes into contact with the track groove 
[la] and transmits the rotational torque to the outer ring [1] . In a case 
in which the outer ring [1] and the tripod member [2] form an operating 
angle, the spherical roller [3] transmits the rotational torque at a 



14 



constant velocity by reciprocating in the axial direction of the outer 
ring [1] and by thus absorbing the operation angle displacement while 
rolling inside the track groove [la] . The spherical roller [3] is entirely 
made up of a resin material having self -lubricating properties or is made 
up by combining a steel member [3a] , and since at least the outer-diameter 
surface that contacts the track groove [la] of the outer ring [1] is made 
of the above resin, the frictional resistance of the contact part between 
the track groove [la] and the spherical roller [3] can be reduced and 
vibrations can also be absorbed. Therefore, the induced thrust can be 
reduced. In a case in which the spherical roller [3] is made of a combination 
of a resin material having self -lubricating properties and a steel member 
[3a] , the required strength can be assured by the steel member [3a] while 
the low-friction properties and vibration absorbing properties of the 
resin material having self -lubricating properties are utilized. 

[0030] By applying the above structure to one or both of the outer 
rollers and the spherical rollers of a tripod constant-velocity universal 
joint that is obtained by improving the standard type, a vibration 
absorbing function is added and a reduction in the induced thrust can 
be further facilitated. 
[0031] [Effects of the Invention] 

According to the present invention, by constructing the 
outer-diameter parts of the spherical rollers that contact the track 
grooves of the outer ring with a resin material having self -lubricating 
properties, the frictional resistance of the contact parts between the 
track grooves and spherical rollers can be reduced and the vibration can 
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also be absorbed. Therefore, the induced thrust can be reduced. The same 
applies to a case in which the entirety of the spherical rollers is made 
up of a resin material having self -lubricating properties or a case in 
which the outer-diameter part and inner-diameter part are made up of a 
resin material having self -lubricating properties. 

[0032] Moreover, by constructing the spherical rollers with a 
combination of a resin material having self -lubricating properties and 
a steel material or by making up the inner-diameter parts of the spherical 
rollers with a steel material, the required strength can be secured by 
the steel material while the low-friction properties and vibration 
absorbing properties of the resin material having self -lubricating 
properties are utilized. 

[0033] By applying the above means to one or both of the spherical 
rollers and outer rollers of a constant-velocity universal joint in which 
rotational torque is transmitted by fitting outer rollers in a rotatable 
manner to the outer sides of said spherical rollers, which are /5 
fitted in a rotatable manner to the leg shafts of a tripod member, and 
by allowing these outer rollers to contact the track grooves of the outer 
ring, the reduction in the induced thrust can be facilitated even more 
while utilizing the low-friction properties and vibration absorbing 
properties . 

[Brief Explanation of the Drawings] 

[Figure 1] A vertical cross-sectional side view of a tripod 
constant-velocity universal joint to which the present invention has been 
applied. 
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[Figure 2] A vertical cross-sectional front view of the tripod 
constant-velocity universal joint of Fig. 1. 

[Figure 3] (A) -(C) are explanatory drawings showing working examples 
of the contact surface between a track groove of the outer ring and a 
spherical roller. 

[Figure 4] (A) -(E) are magnified cross-sectional drawings of the 
essential part of the spherical roller of Fig. 1. All of them show a working 
example variation pertaining to the present invention. (F) is also a 
working example of the present invention, and it shows a horizontal 
cross-sectional drawing of the spherical roller of Fig. 1. 

[Figure 5] A vertical cross-sectional front view of the essential 
part of the tripod constant-velocity universal joint showing yet another 
working example of the present invention. 
[Explanation of the Reference Numerals] 

[1] = outer ring; [la] = track groove; [2] = tripod member; 
[2a] = leg shaft; [3] = spherical roller; [3a] = steel member; 
[3b] = resin outer-diameter part; [3c] = resin inner-diameter part; 
[3d] = continuous hole; [4] = first shaft; [5] = second shaft; 
[6] = needle roller; [7] = outer side roller. 
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